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MALONDIALDEHYDE- ACETAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a 2-substituted malondialdehyde- acetal and a 
2,2-disubstituted malondialdehyde-acetal from an 
orthoformate and a substituted vinyl ether in the 
presence of an azide catalyst. 

SOLUTION: A compound represented by general formula 
I (wherein R1 to R4 are each a 1-1 2C alkyl group or the 
like; and R5 and R6 are each an aryl, COOH or the like) 
is produced by reacting a compound represented by 
general formula III with the orthoformate represented by 
general formula IV. Thus, the reaction product can be 
obtained without shortcomings of many processing lines 
and/or stoichiometric salt formation and/or an excessive 
amount of waste water. 
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[ffcl] 



(in) 



<* 



[flS2] 



\ 

O R* 
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7 

[1***1 ] -«ai : 
Uti) 




a) 

C5£*, R 1 , R 2 , R 3 &T>*R 4 fi, K*JS^FSr 1 2 

/K COOH, COONa, COOR, CHO, C 
(OR) 2, CN, C ONH 2 x CONHRXHCON 
R2^fc45^-^bIR^5S«:*t (jit, 
R 6 StfR 6 tt, R*tt>3&SH, T/U*-/K v^nT/v 
^XIi7^7/u^r;UT4< fcfcJ:^) 3 -c^£*l52 

2-Zife^^vDy^7;Vrt K-Tir^— ;KOR 
5Sfe^*5^T. -JS^I I I : 

I ft; 2] 




<ni) 



[ft: 3] 

R 2 




5, 2-®^£2xfc^n:/^T/i^t K-Tir* — /!/& 
[f*** 2 ] «-**MXtt5F*a--*ftl!jJt^#&T^ 

[»*«3] mtm&tK <t&mi n^o. oo 

0 0 1- 5 0 0 0li%©Bt?fc5, »**2(C|5«C0 
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[f***4] -ftSl I I©ftfr1fc|C#LT»0. 1 

[1***5] ttttftfta^ I I (Dffo 0 . 1- 

Iff** 6] ««3ftSr^K-C*>5, »** 2 KiE«£> 
[1***7] tt«ESr. /^^SXtM^f *»co»^«j 

[1***8] /U-f^K*. SnCU, FeCh, 

5, I*** 7 K1B*G>*». 

[If** 9] SnC 1 4 MF e C 1 3J&>kft5Jt'& 
• «r*jBC*i:LT««-fS, ft ** 8 KK«o*-j£ 0 

[If** 10] Ru, Rh, P d . Os.Ir Rt/P 

20 [1***1 l] ft&JR*s. mit&> 0*^5, ft* 
21 1 0 Jdia«(0*fe 0 
[1***12] »*«Wk**Sr, Cu 2 + , F 
e 3 + . 1, 4 — <y/^ / t 

©■Mb»<o«iinfcj:o-cSc*-fb*-fr5. 8***1 1 trie 
[1***1 3] W^r, K^^^l^^CII 
[1***14] «KX#i»«!jKXtt-t«>iiiq*Sr, Rj£ 

30 m^m<Dm(Df&^\zmm^y.^mmm^m-r^, m 
** 1 0 izmm<Djj& 0 

[1***1 5] Krt;a^*J-»-fr»iw#J*r*aii-5, 

if ** 2 KEG©**. 

[1***1 6 ] IMO Ot^P) 2 2 O^COSfomftT* 
SJ£*rjH61-5, »** 1 ldlB«0*jSfe. 

[f***l 7 ] 3 Ot^P> 1 0 OtotSHrtT-s: 

JC*Hi6i-£. 1***1 6fcf£f$<^?£ 0 

[»**i 8] m-l SKA** 5 oncotsHrt-csis 
$rHJSi-5, 1***1 7 Ke*fca>;frfe 0 

40 [1***19] ^- 1 Or^P) 1 5 toeif^TW 
£H161-*k »** r 8 JcfB*g0D*jfe o 
[1***2 0] I Icofb^tc^j-LT, 

ffl-rs, i*** 1 WE*****. 

[ft** 2 1 ] I I I <&{frfr»fc» Ltt/b h 

*iwtt*:»i. 2^e>3fflpo*/Hapj*-e«fflr5, it 
**2 oicie«co^& e 

[ft** 2 2 ] I v©^ h 

^<7)tt^s»i:wt5, it** 1 (^ie«09^fe o 

50 [f***2 3] ^h**ifcia*J**rlSJRL, 
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(3) 

3 

W£-tZ>. ffijftm 2 0 (^E«^*ft. 

IWW2 5] ^h^HHKjlMAtr, EftjB««0 
f&cO^tc^D-r^, »3RJf2 1 dlBttO^ifc. 

if l icfEfto^rjfeo 
[»*«2 7] »«*s«ft**T*>5, 1**4 2 6 in 

3 o ] e»jsr/w* ;.-;uxvft»^7^* 

[8**5 3 1 ] 2-®&£;ft^c^o>'^TA-7 :r t: K- 
Ti?^— /U&tf2, 2 RJftSixfe*^ n ^v^T/U^t 20 

[»*3JI3 2] 2-W&&thti-^u^*JT;\<<*rt K— 

3 1 (z|B*O*ife 0 

[»3jfS3 3] ^e^ffiri^fni-Ss 1*3*31 

1 8**43 5] ttSOTKSfKirO^tt 
SHfii:, 3l#«<*«OI»*tcJ:oT«aai-5, I** 
4l icfS^cQsfrfc, 

[ff*4 3 6 ) — jR^I O 2 -g^^tL7t-^ n >>?T 

I : 

[ffc4] 




40 



41 ^ia*©*jsfe 0 

[f**43 7] — JRSCI (D2-W&£thtz'W>i?7 
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4 

I : 

[ft; 5] 




o o 

ai) 



[0 0 0 1 ] 

[0 0 0 2] 
[0 0 0 3] 

[ffce] 




0) 

[0 0 0 4] R 1 , R 2 . R 3 &U<R 4 te, 

7/l/7/^/UlXli7y-/Vl 

/K v"^ uT/t-^r/K TOt'T/U^/K 7^-/K COO 
H, COONa, COOR, CHO, C (OR) 2, C 
N\ CONHa. CONHRMCONR 2 ^b^5^ 

6 fi, 3K:*r£fcasH. T/i^/K >^ P7/^/uxii7 

dcfd 4: o T1I^T^5 0 
[0 0 0 5] -«5* I (Dit^mi, »*$M*LTfF* 

**L«V-JK*I I : 
[0 0 0 6] 
[ft 7] 
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(4) 

5 




O O 
(ID 



[0 0 0 7] [5t+, R 5 &tfR 6 te, ±.m<Dh<DX~3b 

[0 0 0 8] fiJtlt, ^tlblt, I I O 

[0 0 0 9] — I (DW&ZtXt^v^i/T/V'rt 

m. K^^^r^^i^DV^Tyu^t Kit? 

^->^;i/^r/u- -^u yv?7^ft K<59^Hfc9l^<73 4 1 
%©»*T-oa*lCj:oTib^-Cfc5 (Be r t z, 20 
S. H. s Dabbagh, G. „ Cotte, P. 
J. Org. Chem. , 1 9 8 2, 4 7, 221 

T\ — &£5£ I <50^n >-^TA-rt K— — 

[0 0 10] Ib^i, 2 —at h^rv^/UJ}?— /I — ^ n > 

Rzgft: (4#^Bg6 1 -2 8 9 0 7 7^«, b° y 5: 
(Schenone, P. . Sanseb.a.stian 

0, L. , M o s t i , L. :J.Heterocyc 

1. Chem. , 1990. 27 (2). 295) , fc e 
7 y—/^ (H o 1 z e r , W. , Seiringer, 

G. :J. Heterocycl. Chem. , 199 
3, 3 0, 8 6 5).^ V^lfV— (Ku s urn i , 

T. tt:Tetrahedron Letters, 2 40 
2 (1981) 36. 3451) , 7 J — /Wfc£* 
(Prelog, V. , Wu e r s c h , J. , Koe 
nigsbacher, K. : H e 1 v . Chim. A 
eta, 1951, 34. 258;Bertz, S. 

H. , Dabbagh, G. :Angew. Che 

m. . Int. Ed. Engl. , 1982. 21, 3 
06), <D&jStiBLXfmm& (*SM*fMS4 8 0 8 5 9 5 
; G e n i n , M. , J. ffe : J . Med. Che 
m. . 1 9 9 8, 4 1. 5 1 4 4) Iwffiffl SixTV^o 
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IS(7)ff STTW ^Ixf ;u$:f I ^ 5 3, 

erf-*— h©«*JC±SWE<k**0*fJ«BTt6tt 
[Cg^^Tl/^ (Bertz, S. H, Dabbag 
h, G, Cotte, P. :J. Org. Chem. , 
1982, 47, 2216) e «HEK£*tt, ^7-fc* 

^S**^ : «X.tf, 3, a-yxh^Dt^ 

[001 1 ] ^i^/U- 2 -v^ 3, 3 - 

^ h^ri/^pft^-M^ -^n^T/u-T^t: K— 
^ (v^ ^A-Tir * — /U) ^DD^gjf/n^r/i/ 

[001 2 ] BU<£> 2 -JHfcSftfc^-o IsisT/loft KK 

2 - ^ ^vUX ;/7^dH XI, 2 - v-T / a v 
^T/u^b KoS3^ttS(riEfeKT?fcSOfc:*fUr, 

St&n. T-t h y /Ko^-r /u^-^>r-¥ — - 

(Vi 1 sme i er— Haack— For 
myl ierung) (Reichardt, G. , K 
ermer,W. D. :Synthesis,l97 

o, 5 3 8) £ST. y ^x*«**ixfeJK**ra3M*"C 
y^f;^/^7; K (DM F ) {C^LT3 

fl<»t'fe^ -^nv^T/U^t K*fTiEftjro»D* 

[0013] — «5£ I <Dit^(Dm^(Om^ Mtifi 
ft^Jlfcfy v^XT)^ (B e n o i t , R. flfc : J . 
Heterocycl. Chem. 1989, 26, 1 
5 9 5) a*fiq£-*-5tt*Ljffc. L^L, tOftffitt, * 

5£l CO 2 -S^£tL/-~-v- n ^-^T/U^t K-Tir^— 
25.1^2, 2 - ~M^£;fi7t-^a K-Tir^ 

[0014] 
[0015] 
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izmmr-zz,*. oizisTtsy , rector. JitEw^ 
[0017] ^0^<o«g*:^B^ii, — as:^: I I I : 

[0 0 18] 
[ft 8] 



R 1 



■o 



(in) 



< 



[0 0 1 9 J T^^ft6<b^ 

[0 0 2 0] 

Ut9) 

R 2 

X 



— I v 




(IV) 

[0 0 2 1 ] -e^*ixS^h=¥iKfci:<DRjC*cj:-6, 

[0 0 2 2] 
[£10] 




(5) ftffi 2001-213829 

[0 0 2 4] &W<D£ 9f¥ftfeKH;*«9itt* —/Kit 
I : 

[0 0 2 5 ] 



70 



20 



30 



(O 

[0 0 2 3] Kt, R 1 > R 2 , R^^R 4 **, & 

/k ->^dt^/k tvutvi^/k ry-;u, COO 

H, COONa. COOR, CHO, C (OR) 2. C 
N, C ONH 2 , CONHRXIiCONR2^P)^^^ 
7^*6 Six* XS:*i- ({&U R 5 &t>*R 

/V7^^T*?t<i:t)J;p) ] T^£;h,£> 2-«»£*i 
fc-^u yy7;ufk K — Tir * — s^RXf 2 , 2 — 



40 




(I) 

[0 0 2 6] R 1 . R 2 s R 3 25lI/R 4 ^. & 

y^nT^I, 7/U7;u^/uSX{j:7y-;i/l 

/U N a T/l^/K T/l"T/U3r/K 7 U COO 

H, COONa, COOR. CHO, C (OR) 2, C 
N. CONH2, CONHRXlj:CONR2^b^6^ 

6 12, ^Tjch^^H. TVl^/K i/^D7^/UXIi7 
;u7;^;i/T4<i:'t)J:v>) ] T^£ix3 2 

Sftfc^n ^s^T^t 5 fc K-Tir ^ — /KDSSi&ifeSrlim 

[0 0 2 7] KBIT/l^t: KICK'S «a I COfb 

W**JS^BRIC, 1R 1 , R 2 S R 3 2&1/R 4 (ifp) — ~C 

[0 0 2 8] — j&5£ III: 
[0 0 2 9] 
Hbl 2] 



R 1 



"O 



OH) 



< 



[0 0 3 0] R 1 . R 5 MR 6 lt ±.n£tm 

[0 0 3 1 ] 

[fbi 3] 
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p 

R 2 

\ 

O R 

4 

Civ) 

[0 0 3 2] [5t<K R 2 . R 3 &tKR 4 f3\ JbfEirfW) 
fc-^ n > v ? T/u : r t K-Tir ^ — /utfs^j (c» hti 5 r 

[0 0 3 3] ttst^ffi-cte, iia^KJStt, a*r, ®^ 

5c T&^SttSlte* WlX-fi :SnCl4, SnChP 
h, AlCls, BBr3, SbFs XT/Z n C 1 2 1? 
fo5o F e C 1 3 RXfB F 3 Mt, ftlzmfc&RXfiRfcte. 

*ttSIL WJxJ^A 1 2 Oa^liTyK^y^y n 

H«**atSrfflv^TSi«fc«i^tf fetus. B^ttlKU, 

v\ ig^*a#: («AtfS i O2) l::gEi-5*&— ^ftfe 
SK, Wd/M^R (MxJiF e C 1 3) RtfrfflROftfe 
!Ks Wlx.fi En virocat EPZG (^U-F^ 
y T^Sk >— tf-W h\ > h&GQC o n t 

ract Chemicals Ltd. tC J; "9 IRJE) 

[0 0 3 4) BfaoS^SfSflCtciroTjK^^Snsftfettt 

0 . 0 0 0 0 1 R*%5ftR0ttM«K-C& B ©RJCWMH 
jati-5»&Ktt:, — jftxSi 1 I ©ft**lc*TUT5 0 

3 0%, ^U(^i%— 1 5%<oteHrt(^«ST?, ffi*e> 

[0 0 3 5] '>4<tt, *^F<M**f::tt* 



(6) &m 2 0 0 1 - 2 1 3 8 2 9 

-5 («A«BF3, A 1 2 OaMF e C 1 
3) ii. RJCftfrTTaMftl^ffeSLTt^< 0 ft*, rco 

RlCJS^ttOffiOrt^jzilttWXtt^iittWJw* 

jo [0036] t&mt \^x<onntfy\zm^t^^ *m<o& 

2 2 O^^JL05RlCffl.JS-caia(c^«i-5o — - 

1 0 oncfcTissfflK-eoRfsaatt. fc*9fwta« 

So — Jtt*I V©K**tt^*/>h^K*^BBi-5«=* 
l 5 5 0*0, *y 1 Ot^b 1 5 

[0037] Ru, Rh, Pd, Os, I r &t>*P t <D 

s>iotirLrv^ B 4*«c**a*«i*jattt, p 

t 2 + x pt 4 + , Pd 2+ MPd 4+ tWcPtC 
30 I2 (ACN) 2x PtCl2 (SEt 2 ) 2) PdC 
I2 (ACN) 2, Pd (ACN) a t<DtgfcX&>Z> 0 

itm (WJx.^Cu 2 + . Fe 3 +. 1, 4 ^IsV*; 

t -y^/U^u^-^v- K) Sr. ^ 1 p p 

[0 0 3 8] ±.m<D£?{^ — Jft^I V(Dt/Uh¥8S 

I^CM^5 n I I I OKlll*ix^t-fr*«c 

B8"TSiR*&t/— I I I Oj^itOf^lt — JR 
i i ^ft:-&*^*fLT. -Uttiv^/^^M 
^10 {^^ T'^^igpJS, *T*lJ«cjKi 1 . 2^b3 

fa. fflTL&T/vjo j — /uR t/T;u^r /u^K4S)& s RJS^B8- 



77 

[ 0 0 3 9] — jtt*I I I Ofb^fttt, EfrflSJCCttrfc 

oT, — fe£ I I I RXfl V®fb^»0>fiJt0>IR^ - 
fl£5£i i I (ZMb^^om^co^t;^ i oco&r 

lc»C*rmtf*fe*if\, — vo{b*4fe0>+#fc 

^^{^(Hjigi-^ r ir*ST*# 4i^t\ — i i coYb 
fcfctdtt. **JJC J: or K««*»Sr#«i-sr. 

^D(cj^Lr*r^Jrfes 0 aftftfrfcicwt, iss 

ktete\f\ fafi*Z> i $c'feikM\±. WtlfME H Q (b Kn 
/U) „ 2, 4-^~t-/f/U-p-^l//-;K t K 

Tfc^Si:^5fc>itTtt4i\ — I i<D{k&m<D 
[0 0 4 0] — I SWSUilKBKJ: 

or**^jtlfii-«r. t3flsr#5. msMfcKtt. — f&3Z 
i i iat^i voa6»sixrt^*ir^ffl**iftt, — 
i or>±i&yo£ v t){&v^$rtLT^6(7)T\ ^^^^ 

5 0 **W(wJ:^*fe(35ioo*r3pJ*3|J£<7>8Rfc*i, — 
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72 

»*I0)£fiMfcas, 8RS*cJ:or5EI-»j»{$^5o 
[0 0 4 1] a^JBW^i-SiSrftOWBUftspJjStt, 

fiJcfetc, 77s/->3-SRS*16i-r<b^J:or, — jRSti 
<oi\&m*. as^tts («*«9 9%) r»e>*L5. 

[0 0 4 2] K^CO^^^{C^Cr s ttMSWKIfc 

— «5fci i i Xt/i v<^ai5iftSf(^i»^(zasLjKft 

NaOCHs, NaO-t-^f/K N a OH, NEt 
3, Na2C03, NaHC03l) r ^fni"* w £ J&S 

[0 0 4 3 ] fiIW^»P)(D7y KMg£<D|&^CO 
^£ («*«*iMb"t- h y ^A) <^**» 4: 

m&^^±izm^^ 0 :^iM^c, mom*** 

[0 0 4 4] ^Std £ 5— «5£ I <D£.tfL&)<DMm(Dlft 
oggtc, — ««I I I STJ 5 I VCO^Jfebr^^V>£±5^ 

fcos^So Isaacs o^WB^oi/jN-fkoD^fejc: 

30 tt, 77 rx^*}IK*»XttJK»»Srfflv^r*3RJ*c»y-f 
i/^i/^rA (Wi schsys tern) ^M^THfitS 
Six-5a«t»JIKfJ^n-fe^auW2BI-3l< r4:^#*ijr 

[0 0 4 5] iuf5<^ J: 5 tw, I co^^fi, ^dtR 

fc*sr#*. n5 ur^rtaFixfcaBHtT/^fc Ktt, SE 

*a»fi, K^TT'(D-K I i ^{b^^^^fr 
S-^v^ri/^ J: 5 rfc5 0 **Wo*&reoRWic± 

[0 0 4 6] 

^f/I/- 3 — J. Y^ri/TV y hi 7. 7 

50 gt hy^^t;uh=¥8tt3 2. 3g^^4S«j$ 
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13 

f^^^OlZ. FeChl. 0g»lf: o ^(D 

Sr2«FW«i*U, 5ltfic#«iSU *>o:7wvi^— 

9, 5 3 3Pat*l 0 0tC0M^ft5Sfe^j$l 
2. 9g MLtl^^f^h7^-3-> F 
^i/7^yi/-M:#LTiM^7 6. 5%) tmh 

> 9 9 Lfc (FID-K) 0 

[0 0 4 7] 0«J 2:^^/1^-3, 3-v^h=^>-2 

7< ?vU- h 7 - 3 - h ^rv7 ^ y U— h 1 7 . 7 
gi:hy>f/^h^»S3 2. 3g4r^e>*^at# 
^£^f-, F e C I 3 0 . 4g»Lf: 0 ZCDfe^®) 

fC, F e C 1 3 0 . 2 g SrS^JD Lfc e <D#>W& 

S»w«tfP % 5 3 3 P a T' 1 0 OttOi^^f f^f fe© 
»#13. 5g (liiri^t^f/l — }.^>^_3 
h^>7^yi/-M:»UI»lO8 0%) 

9, >9 9%©«ifeiB(Lfc (FID-JUS) o 
[0 0 4 8] fi»J 3:^/U-3, 3-v^h=^>-2 

g £ h y^f/ut;vh^»fi3 2. 3 g kfrbftZffiW 
PhSnClsl. Og»lf: e d <DWL 

^(d^D, 5 3 3 P a t? 1 0 Ot^^f tiftfeO 
8*11. 6g (fftLTl^l^^/U- h^>-^— 3 
- y h ^'>7 ^ y l/- M:^ LTlftf W 6 9 %) *Sf» 

•9, > 9 9%©ttt*BLfc (F I D-$JS) Q 
[0 0 4 9] 4:*?vU-3, 3 - * h 2 

0 g <b h y ^fvi^/u- h^KS[5 30. Ogid^ii 
Jf^-g^ld, FeCl 3 5. 0g^^DLfc o r<Z>^ 
3 0^raT*3 S'CI^JDIRL^S. ^<DM&s 6 
BftHfefiL, FeClsSrlCl. OgSJlDLt. 

3 0%Why^^y 

id, PEG-y>f^x-f^ (MG=1 0 0 0 gA 
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14 

5 3 3 Pat'10 OtOM^tf^ffe^Wl 5 
5. 4g (XlfcLT^ftV^^vu — h 3 h 

y I/- M:»Lti»fi^8 0%) &&btl 

9 9%^iSr»Slt (FID-IJS) 0 
[0 0 5 0] m 5:*^vU-3. 3 - ^ h 3->- 2 

*3-As— b^l/^-Z-* b*isT9 y h 3 5. 4 
70 g^b*S«J*a^«J(w, FeCl 3 0. 2g»DL 
Jfc. 2 4^T*6 0 c Cl«Lt^ r 

(om-Br, l 2ffli:iot, hy>^^h^Kl6 
4. 6 gSU?rtbi:JiSUeiCF e C I 3 2. OgM 

»»«^ «7WttK^-h y 1>A7. 0g»DLf: o 2 

<7"-^^ h y ^fvusjvu h3rR*2 0. 0 gt»L 
fc 0 #SUJKBK:.fc 0, 5 3 3 PaT*100tOM^t 
t^ifeCOWl 7. 3g (^ftLTl^l/^y^f-^ 

20 ^■/uh^»*Sic3*L'CS»ffi^7 0%) asf»e>ixfc. r 

oW^^pv ^^ft-j: v)^ >99% 

OiltttLfc (F I D-mm) o 
[0 0 5 1 ] m 6:^^U-3, 3-v^f3ri/-2 

xf/u-3-xh^y7^yu-h (mt*^5)45i8 

^;xf;uynA7tf-h, xf/U^h^M 
tfZnJ&>kSag) 4 8. OOgHyxf^t/Wh^ 
S1 4 8. 00 gi:^f>ft5a»»^«l:, FeCl 3 

4. OOg^Lt SBtTMOt 
JO ■caHRLfe. fc* ^tK^^-t- h y £^ l 

5. OgWlt r<^^£ 2B#r^££U 51 # 

h=¥»*-eiJfe^L^o 2 6 6 Pat'l OOt^DliCJ: 
S««U«ftKOl»*^if?, JtfeO»5>2 2. Ig 

^C06 8%) ^#?)il]t„ ^5^^, 1 H-sr/^c- 
F/UMlUotxf/l,- 3 , 3-^31 

7tc ^^□■7h^77^Mia^ >9 7%(0^ 

i^^b^c (f i ry-mit.) o 

[0 0 5 2] 0«J 7:2-^^/1^-3, 3-^^h^^ 

3-* b*is- y U— h (mtt*^^ 

4^;^^/u-2, 3-^yo^-2-y^y J, Dt°t^ 

— h£-r- h y ^^m^^- hi^bSSit) 20. 6 g <t 
hy^f/^h^iii5o. o g £a>&fc5flB*« 

-&fefC. FeCl 3 2. 0 0 g^»Lf: o ^(Djg&m 

hy 5. OOgSr^DLfCo 2 BfPfltf) 

50 tfvO^/U^-^-:* 
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fi^»WG C/M S - M&t/G C / I R-^(-ct 
2-^^-3, 3-^^ K^>-2-yV h^y 

z>m%B#)tom<D 7 o%X'#*btz (f i D-mfe) . 

[0 0 5 31 W 8:3, 3 - h 3f >- 2 - i? * V 

3 — > Y^^Tt y h])/U2. 0 g <b h y t^^Or 
^b^S*4. 0 g ir^6>45«l*a**^ BFs* 
OEt 2 2. Og&Sfc&DLfc. Z<Dm&%9%:. MLTM 
8#BJt»L, ^<D&, tb^A^t7-hM (3 

-^n h y/uo»a (f i v-rnm srt*uu* 

[0 0 54] « 9:3, 3 - h * >- 2 - is* h 

3 - * h ^ v-r ^ y hy;u5. og^y^ ^v^;*- 
/^«io9. ogkfrbftzmwm&mz, bf 

3*OEt 2 2. 5gMPdCl2 (ACN) 2l. 
U *<D«L th^i.^f7-hgl (3 0fi%) 

SSfeWiR*tf> 5 5 3 , 3 -v 5 ^ h^i/- 2 - 

(F I D-$J® 0 
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[0 0 5 5] m 10 : 2-^d;1 — 1 , 1 , 3, 3 _ 

3-;* ^yt^Mny K (mf£te^b^5^4£> ; 
2, 2 -v^ Dyvxf f ;i/x-r;u^ KOH i: 



fit&) 1- 5 Og^bisafffii 



F e C 1 



30. 2 0g$rttU a 3 5tHW 

=^gem3 0. 0 gRl/rix^ttSUiB^F e C 1 3 0. 4 
0 gSriRilDLfc.. r Ml- 2 0 BWHflEjf L, 

7(9 /c B IS^ft^C, I*Mthy^A3. 0g£ 

T^o r^MOGC/MS-M&l/GC/I R-M 

# LTiR^6 5%C0H£T% 2-^n/u-i, i, 

3, 3-rh7^ h^n^yo^^Ltc 
[0 0 5 6] fl 11 — 3, 3-yV h^y- 

h y ^f^h^Klt^f/u- F7>^ 
20 -3-* b*ri/T# ]) h<£>^;Ui£3:2 : 1 L> jfi 

fc. ltmu hy>f/^h«^ir 

4. 5^%(^)F e C 1 3 ^Plfe, SJSW^^ 2 
0. 5»IBfc*IBLfc.. HWBO#atcJ:oT, »LT 
l^ttV^^-/!"— 3-p< h^ryT^ y h tC 
>Pj-LT> 9 0%t L< ttSElfeLT^ft^ h y > ^vUsdvu 
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